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(54) BATHING MONITORING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To permit the monitoring of a bathing person by an image 
without providing the bathing person with psychological sense of pressure or shame 
by a method wherein a monitoring sensor, detecting the operation of the bathing 
person in a bathroom by the image, is provided in a controller, installed in the 
bathroom. 

SOLUTION: A bathroom remote controller 5A accommodates a small-size monitoring 
sensor 8 for monitoring the movement of a human body in a bathroom. Further, the 



bathroom remote controller 5A accommodates a speaker/ microphone 9 for 
monitoring sound in the bathroom and communicating upon urgency. The monitoring 
sensor 8 is constituted of an image pickup unit 14, an image processing unit 15 and an 
abnormality deciding unit 16 to capture an image in the bathroom by the image pickup 
unit 14 and monitor the movement of the bathing person. In this case, the image, 
captured from the image pickup unit 14, receives necessary image processing in the 
image processing unit 15 and, thereafter, the bathing person is decided by the 
abnormality deciding unit 16 whether the same is abnormal or not or information 
necessary for the judgement is produced, then, the result of judgement or the 
information is transmitted to a kitchen remote controller. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A bathing monitor forming a monitoring sensor which detects operation of a 
bathing person in a bathroom by a picture in a controller currently installed in a 
bathroom. 

[Claim 2]The bathing monitor according to claim 1 which transmits surveillance 
intelligence outputted from said monitoring sensor to an output machine currently 
installed outside a bathroom, and is characterized by making it make surveillance 
intelligence output from the output machine concerned. 

[Claim 3]The bathing monitor according to claim 1 , wherein an angle of visibility of said 
monitoring sensor is constant. 

[Claim 4]A bathing monitor which is a bathing monitor provided with a monitoring 
sensor which detects operation of a bathing person in a bathroom by a picture, and is 
characterized by said monitoring sensor having a light sensing portion of a low pixel 
number of a grade which cannot recognize details of a bathing person's bodily shape 
although a bathing person's operation can be recognized. 



[Claim 5]The bathing monitor according to claim 4, wherein a pixel number of said light 
sensing portion is about 100-5000 pixels. 

[Claim 6]Are a monitoring sensor which detects operation of a bathing person in a 
bathroom which consists of a bathroom and a washing place by a picture the bathing 
monitor which it had, and said monitoring sensor, A bathing monitor having a wide 
viewing angle so that it may be arranged on an abbreviated boundary position of an 
organ bath and a washing place and the image input of an organ bath and the both 
sides of a washing place may be carried out. 

[Claim 7]A bathing monitor which is a bathing monitor provided with a monitoring 
sensor which detects operation of a bathing person in a bathroom by a picture, and is 
characterized by distinguishing whether abnormalities have occurred in a bathing 
person by rest time of the center of gravity of a picture where said monitoring sensor 
calculated and calculated the center of gravity of a bathing person's picture. 
[Claim 8]A bathing monitor which is a bathing monitor provided with a monitoring 
sensor which detects operation of a bathing person in a bathroom by a picture, and is 
characterized by said monitoring sensor distinguishing a bathing person's operation by 
the move direction of the center of gravity of a picture which calculated and 
calculated the center of gravity of a bathing person's picture. 

[Claim 9]Are a monitoring sensor which detects operation of a bathing person in a 
bathroom by a picture the bathing monitor which it had, and said monitoring sensor, A 
bathing monitor distinguishing a bathing person's operation based on the degree of 
coincidence with a moving pattern of the center of gravity of a picture which 
calculates the center of gravity of a bathing person's picture, and is beforehand 
remembered to be a moving pattern of the center of gravity of a calculated picture. 
[Claim 10]The bathing monitor according to claim 7, 8, or 9, wherein said monitoring 
sensor is provided with a background solvent wiping removal function to remove 
background data from inside of acquired picture information. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a bathing monitor. Speaking 
concretely, being related with the device for supervising in a bathroom whether a 
bathing person has abnormalities. 
[0002] 

[Description of the Prior Art] In recent years, accidents in a bathroom, such as 
consciousness losing and death, increase, and it has been a problem. For example, 



while an old man takes a bath, it breaks down from cardiac insufficiency, cerebral 
apoplexy, etc., and harder [ which was in discovery by house people, the employee of a 
hotel etc. ], it may become too late and may die. Although it cannot prevent till 
breaking down from cardiac insufficiency, cerebral apoplexy, etc. during bathing, if 
such an accident can be discovered at an early stage, it may be able to end with a 
minor injury and a life may be able to be suspended. 

[0003]Therefore, a bathing person's condition is supervised with a human body 
detecting sensor, and the bathing monitor for preventing beforehand is proposed 
[ resulting in a result with a serious accident, and ] conventionally (for example, 
JP,8-50693,A). Although it is common to use the thing using infrared rays or an 
ultrasonic wave as a human body detecting sensor, the thing using a picture is also 
proposed (JP,4-347447,A). 

[0004] However, since installing a camera in a bathroom makes a bathing person sense 
a mental feeling of oppression and shame, it is thought that the thing using a picture is 
difficult to use, and what generally used infrared rays and an ultrasonic wave is main. 
On the other hand, since judging accuracy is low as compared with what is depended 
on a picture, accidentally, it is judged as an accident and the thing using infrared rays 
or an ultrasonic wave has the problem that a noise is caused or discovery of an 
accident is overdue conversely. 
[0005] 

[Problem(s) to be Solved by the Invention]There is a place which this invention is 
made in view of the fault of an above-stated conventional example, and is made into 
the purpose in providing the bathing monitor which can supervise the bathing person 
by a picture without making a bathing person sense a mental feeling of oppression and 
shame. 
[0006] 

[Description of the Invention]The bathing monitor indicated to claim 1 is characterized 
by forming the monitoring sensor which detects operation of the bathing person in a 
bathroom by a picture in the controller currently installed in the bathroom. 
[0007]Since the monitoring sensor is formed in the controller of the bathroom if it is in 
the bathing monitor indicated to claim 1 , it is hard to be worrisome, even if it is hard to 
notice a bathing person or existence of a monitoring sensor is told. Therefore, even 
when the bathing person knows existence of a monitoring sensor, since a mental 
feeling of oppression and shame can be made hard to feel, the barrier on use of the 
monitoring sensor by a picture can be made low, and it makes it possible to distinguish 
a bathing person's abnormalities certainly at an early stage by supervising by a picture. 
[0008]And since it is usually provided in the position which a bathing person tends to 
operate, the controller of a bathroom is a suitable position to also supervise a bathing 
person with a monitoring sensor, it can supervise a bathing person's operation more 
certainly and its reliability improves. 



[0009]What is necessary is transmitting to the output machine installed outside the 
bathroom, and making it just make the surveillance intelligence outputted from a 
monitoring sensor output from the output machine concerned. As such an output 
machine, the remote controller installed, for example in the kitchen etc. can be used. 
As an output form from an output machine, the display by the character or a mark, 
voice response, etc. occur. 

[0010]If it is made to output the surveillance intelligence from a monitoring sensor 
from the output machine outside a bathroom, it can be checked from remoteness 
whether a bathing person has abnormalities, for example, central control will become 
possible in a hotel or an old-man nursing institution. 

[0011]Since the size of the bathroom is generally standardized, by making the angle of 
visibility of a monitoring sensor regularity, it can exclude the tuning of the angle of 
visibility in the spot, and can make site operation easy. 

[0012]The bathing monitor indicated to claim 4 is the monitoring sensor which detects 
operation of the bathing person in a bathroom by a picture a bathing monitor which it 
had, and said monitoring sensor, Although a bathing person's operation can be 
recognized, it is characterized by having a light sensing portion of a low pixel number 
of the grade which cannot recognize the details of a bathing person's bodily shape. 
[001 3]If the monitoring sensor which has such a light sensing portion of a low pixel 
number is used, even when supervising using a picture as it is, the problem of privacy 
can be avoided and displeasure is not given to a bathing person. Therefore, it can 
make it possible to use for a bathroom the monitoring sensor which supervises a 
bathing person's operation by a picture. It is not necessary to perform mosaic 
processing etc. to the picture acquired with the monitoring sensor, and image 
processing becomes simple. Since there are few pixel numbers even when processing 
and outputting the picture acquired with the monitoring sensor, image processing 
becomes easy. 

[0014]As for the pixel number of the light sensing portion used for such a monitoring 
sensor, it is desirable that it is about 100-5000 pixels. When the accuracy which will 
supervise a bathing person's operation and will discover an abnormal occurrence if 
less than 100 pixels becomes low and there is than 5000 pixels, it is for the 
inconvenience which can recognize a bathing person's bodily shape now to arise. 
[ more ] Therefore, if a bathing person's bodily shape not being recognized, and 
computing speed and detecting accuracy are taken into consideration, as a pixel 
number of a light sensing portion, about 100-5000 pixels is desirable. [0015]The 
bathing monitor indicated to claim 6 is the monitoring sensor which detects operation 
of the bathing person in the bathroom which consists of a bathroom and a washing 
place by a picture a bathing monitor which it had, and said monitoring sensor, It is 
arranged on the abbreviated boundary position of an organ bath and a washing place, 
and is characterized by having a wide viewing angle so that the image input of an organ 



bath and the both sides of a washing place may be carried out. 

[0016]Thus, the discovery can be prevented from being overdue, when the monitoring 
sensor of the wide viewing angle was formed in the abbreviated boundary position of 
an organ bath and a washing place, the whole bathroom can be supervised uniformly, a 
bathing person can be uniformly supervised especially by the organ bath and washing 
place side and abnormalities occur in a bathing person. 

[0017]With a monitoring sensor, the center of gravity of a bathing person's picture is 
calculated, and methods of a picture detecting operation of the bathing person in a 
bathroom, and detecting a bathing person's abnormalities with a monitoring sensor 
include the method of distinguishing whether abnormalities have occurred in the 
bathing person by the rest time of the center of gravity of the calculated picture. 
[0018]Or the center of gravity of a bathing person's picture is calculated with a 
monitoring sensor, a bathing person's operation is distinguished by the move direction 
of the center of gravity of the calculated picture, and it can also be distinguished from 
a bathing person's operation whether abnormalities occurred or not. 
[0019]Or it may be made to distinguish a bathing person's operation based on the 
degree of coincidence with the moving pattern of the center of gravity of the picture 
which calculates the center of gravity of a bathing person's picture, and you are made 
to remember beforehand to be a moving pattern of the center of gravity of the 
calculated picture with a monitoring sensor. 

[0020]According to these methods, even if it is a case where only the picture with 
them which has few pixel numbers of a monitoring sensor is acquired, by analyzing a 
bathing person's picture, a bathing person's operation can be supervised with 
sufficient accuracy, and it can be judged with high accuracy whether abnormalities 
have occurred in the bathing person. [ rude ] 

[0021]The monitoring sensor is provided with the background solvent wiping removal 
function to remove background data from the inside of the acquired picture 
information, therefore can process only a bathing person's picture, can lessen 
processed data, and can raise image-processing speed. 
[0022] 

[Embodiment of the Invention] 

(Hot water supply system provided with the bathing monitor) Drawing 1 is a schematic 
diagram showing the composition of the hot water supply system provided with the 
bathing monitor by one embodiment of this invention. 1 is a hot water supply device 
for carrying out hot water supply to the faucet of the bathroom 2 or kitchen 3 grade, 
or running after it, burning and making hot water of the organ bath 4 it. In the 
bathroom 2, the remote controller 5A for bathrooms (henceforth a bathroom remote 
control) is installed, The controller (henceforth a kitchen remote control) 5B is 
installed in the kitchen 3, and the bathroom remote control 5A and the kitchen remote 
control 5B are connected to the main controller 1a in the hot water supply device 1 



via the communication wire (remote control line) 1b. Therefore, the bathroom remote 
control 5A and the kitchen remote control 5B of each other are also connected via 
the main controller 1a. Of course, there may be the communication wire 1b which ties 
directly the bathroom remote control 5A and the kitchen remote control 5B. 
[0023] Drawing 2 is a front view of the bathroom remote control 5A. The "automatic" 
switch 6a and "hot-water-supply" switch 6b for filling hot water in the organ bath 4 
like the common bathroom remote control 5A to the bathroom remote control 5A, It 
had the alter operation parts 6, such as "additional heating" switch 6c for running 
after it, burning and carrying out hot water in the organ bath 4, the "bubble" switch 6d 
for bubble buses, the preset temperature elevation switch 6e, and the preset 
temperature lowering switch 6f, and has the indicator 7 for displaying a water level, 
prese t temperature, setting-out mode, etc. This bathroom remote control 5A contains 
the small monitoring sensor 8 for supervising a motion of the human body in the 
bathroom 2 which can be set. The bathroom remote control 5A supervised the sound 
in the bathroom 2, and it contained the loudspeaker microphone 9 for talking over the 
telephone in an emergency, and is provided with the emergency button 10 for a 
bathing person to notify an emergency. 

[0024] Drawing 3 is a figure showing the composition of the above-mentioned 
bathroom remote control 5A. The communication control part 1 1 is for transmitting 
and receiving varieties of information (an audio signal, picture information, etc.), a 
control signal, etc. to the main controller 1a of the hot water supply device 1 via the 
communication wire 1b. When a deer is carried out and one of the switches or buttons 
of the alter operation part 6 are operated, the central processing part (CPU) 12 
transmits the hot water supply device operation information concerned to the main 
controller 1a of the hot water supply device 1, and makes the hot water supply device 
1 control. On the other hand, the operation information and preset value which were 
inputted from the alter operation part 6 of the bathroom remote control 5A or the 
kitchen remote control 5B are displayed on the indicator 7. 

[0025]Although the loudspeaker microphone 9 cannot usually be talked over the 
telephone, it is always a sound-collecting executive state. And the voice Monitoring 
Department 13 supervises whether the sound (people's voice and noise) has occurred 
in the bathroom 2, and transmits "there is a sound" and the information "there is not 
a sound" to the kitchen remote control 5B in the bathroom 2. When whether the state 
there not being a sound continuing, and the state where it measures and there is not a 
sound passed beyond in predetermined time, the abnormal signal was generated, and 
the information and abnormal signal of silent lapsed time are also transmitted to the 
kitchen remote control 5B. If a bathing person pushes the emergency button 10 in an 
emergency, the loudspeaker microphone 9 will be in a talk state, and the telephone 
call of it will be attained between the bathroom remote control 5A and the kitchen 
remote control 5B. 



[0026]The monitoring sensor 8 consists of the image pick-up part 14, the image 
processing portion 15, and the abnormality determining part 16, by the image pick-up 
part 14, captures the image in the bathroom 2 and is supervising a bathing person's 
operation. That is, after required image processing is performed to the picture 
captured from the image pick-up part 14 in the image processing portion 15, it is the 
abnormality determining part 16, judges whether a bathing person has abnormalities, 
or generates information required for the judgment, and transmits the decision result 
concerned or information to the kitchen remote control 5B. For example, it detects 
whether the bathing person is moving by the case of this embodiment by performing a 
bathing persons status management at the same time it detects whether a bathing 
person is in the washing place 17, or it is in the organ bath 4, and the state where 
there is no motion in the washing place 17 or the organ bath 4 is supervising whether 
it has passed above. When a bathing person's motion is [ beyond fixed time ] 
undetectable, it judges that there is a possibility that abnormalities may have occurred 
and an abnormal signal is generated. These information or signals are transmitted to 
the kitchen remote control 5B. 

[0027]On the other hand, the kitchen remote control 5B is constituted by the layout 
as shown in drawing 4 . The "automatic" switch 18a for carrying out automatic hot 
water tension to the kitchen remote control 5B in the bathroom 2, and the "stop" 
switch 18b for automatic hot water tension cancellation, It had the preset 
temperature elevation switch 18c, the preset temperature lowering switch 18d, etc., 
and has the indicator 19 for displaying a water level, preset temperature, setting-out 
mode, etc. 

[0028]. [ whether there is the sound in the kitchen remote control 5B in the bathroom 
2 or there has not been the sound in it, and ] After being no longer a sound, it has the 
indicator 20 for surveillance for indicating whether to have passed, and based on the 
information received from the voice Monitoring Department 13, "there is a sound", 
the message "there is not a sound", and the lapsed time after being no longer a sound 
are displayed on the indicator 20 for surveillance. When an abnormal signal is received 
from the voice Monitoring Department 13, the indicator 20 for surveillance is blinked 
or a warning buzzer is sounded with the loudspeaker microphone 22. If the telephone 
call button 23 is pushed when abnormalities occur, it can telephone to the bathing 
person who is present in the bathroom 2 through the loudspeaker microphone 22. 
[0029]The kitchen remote control 5B is provided with the indicator 21 for surveillance 
corresponding to the monitoring sensor 8 of the bathroom remote control 5A, A 
bathing person is in the washing place 17, and when the information on the purport 
that a bathing person s motion is not detected is received from the abnormality 
determining part 16, the distinguishing mark 21a is made to turn on, There is a bathing 
person in the organ bath 4, when the signal of the purport that a bathing person's 
motion is not detected is received, the distinguishing mark 21b is made to turn on, and 



the progress (continuation) time in the state where there is no motion further is 
displayed on the digital display machine 21c. When the abnormal signal from the 
abnormality determining part 16 is received, the indicator 21 for surveillance is blinked 
or a warning buzzer is sounded with the loudspeaker microphone 22. Also in this case, 
if the telephone call button 23 is pushed, it can telephone to the bathing person who is 
present in the bathroom 2 through the loudspeaker microphone 22. 
[0030]Therefore, according to the bathing monitor built into such a hot water supply 
system. When it can supervise, a bathing person (especially old man) breaks down 
from cardiac insufficiency, cerebral apoplexy, etc. and abnormalities occur, whether in 
the kitchen 3 or living, a bathing person has abnormalities, This can be discovered 
promptly, and it can be coped with and can prevent resulting in serious results, such 
as death, according to too late of treatment. 

[0031](Details of a monitoring sensor) Below, in the above-mentioned monitoring 
sensor 8, a bathing person's abnormalities are detected with high accuracy, and the 
composition for lessening an erroneous decision as much as possible is explained in 
detail. As the monitoring sensor 8, the thing as shown in drawing 5 is used. The image 
pick-up part 14 of the monitoring sensor 8 comprises the image detector 24, the 
image formation lens 25, the scanner 26, the multiplexer 27, and the scanner drive 
control section 28 which consist of a C-MOS array of 32 x 32 pixels (= 1024 pixels). 
Each pixel is constituted by the pixel core circuit 29 as shown in drawing 6 . The pixel 
core circuit 29 comprises the photo detector 30, the charge storage circuit 31, and 
the sensitivity variable circuit 32, a sensitivity variable terminal and a reset terminal 
are connected to the scanner 26, and the photoelectric current output terminal is 
connected to the multiplexer 27. 

[0032]If a deer is carried out and it is in this image pick-up part 14, image formation of 
the picture in the bathroom 2 is carried out to the image detector 24 with the image 
formation lens 25. Drive controlling of the scanner 26 is carried out by the scanner 
drive control section 28, and it is controlling each pixel row of the image detector 24 
to be in a light-receiving state (ON state) for every constant period one by one. The 
photoelectric current simultaneously outputted from each pixel of one row which 
changed into the light-receiving state is changed into serial data by the multiplexer 27, 
and is outputted to the image processing portion 15. 

[0033]In this way, the image processing portion 15 receives picture information from 
all the pixels which constitute the image detector 24. If picture information is received, 
the image processing portion 15 will analyze a bathing person's posture, a position, 
operation, etc. according to a predetermined analytic algorithm from the picture 
concerned, and will supervise a bathing person's motion. The original image the image 
processing portion 15 receiving speaking concretely, is a very coarse picture which is 
a grade which a bathing person's existence understands barely, and if this original 
image is received, the image processing portion 15 will perform a background solvent 



wiping removal to an original image first, and will take out only a bathing person's 
picture. Subsequently, edge processing is performed and the outline of a picture is 
taken out. By generating the picture which is a grade which a bathing person's motion 
understands, and leaving only the outline of a picture as data in this stage, processed 
data are lessened and improvement in the speed of image processing time is attained. 
Subsequently, recognition processing of a bodily shape is performed to this picture, a 
frame is picked in the field of an arm, the field of a leg, and the field of the body, and it 
asks for the centroid position in each frame. And a motion of an arm is recognized 
from change of the centroid position of the field of an arm, a motion of a leg is 
recognized from change of the centroid position of the field of a leg, and it recognizes 
the move direction, having stood or sat down, etc. from change of the centroid 
position of the field of the body. 

[0034] Drawing 7 is provided with the centroid calculation part which searches for the 
center of gravity of a bathing person's parts of the body, and the pattern memory part 
which saves the moving pattern of the center of gravity of the parts of the body in a 
bathroom, Based on the degree of coincidence of the moving pattern of the center of 
gravity of the parts of the body calculated by the centroid calculation part, and the 
moving pattern of the center of gravity saved at the pattern memory part, The case 
where a motion of a bathing person's whole body is distinguished by a discrimination 
section of operation is explained, The picture 33 which drawing 7 (a) is going to go and 
is going to move to left-hand side (for example, the washing place 1 7 side), Drawing 7 
(b) expresses the picture 33 on which drawing 7 (d) tries to sit the picture 33 in which 
drawing 7 (c) has risen the picture 33 which is going to go and is going to move to 
right-hand side (for example, the organ bath 4 side), respectively. By this, it can 
distinguish correctly, and when the state where a bathing person does not have a 
motion continues beyond in fixed time, it can be judged that abnormalities occurred 
whether a bathing person has a motion. Or if the bathing person registers into the 
pattern memory part the pattern of the motion etc. which lose consciousness and 
break down from cerebral apoplexy etc., the operation which falls out of the motion 
can be detected, and abnormalities can also be discovered. 

[0035] Drawing 8 is provided with the centroid calculation part which searches for the 
center of gravity G of the body from the inside of a bathing person's picture, The case 
where a bathing person's motion is judged from the degree of angle of inclination of 
the frame 34 which shows the move direction of the center of gravity G and the field 
of the body which were calculated by the centroid calculation part is explained, 
Drawing 8 (a) expresses the picture 33 on which drawing 8 (d) tries to sit the picture 
33 in which drawing 8 (c) has risen the picture 33 which drawing 8 (b) is going to go 
and is going to move the picture 33 which is going to go and is going to move to 
left-hand side to right-hand side, respectively. And by the rest time of the center of 
gravity of the picture calculated by the centroid calculation part, the abnormality 



determining part 16 judges that there is no motion, and distinguishes whether 
abnormalities have occurred in the bathing person. 

[0036]Thus, if the information which shows a bathing person's motion from the image 
processing portion 15 is sent out to the abnormality determining part 16, If the 
abnormality determining part 16 performs a bathing person's status management, it 
judges whether abnormalities have occurred in the bathing person by continuing 
supervising transition of a bathing person's condition so that it may explain below, and 
it judges that there is a possibility that abnormalities might occur, it will output an 
abnormal signal. Thus, the accuracy of discovery of an abnormal occurrence can be 
raised by pursuing transition of a bathing person's condition and judging an abnormal 
occurrence. 

[0037] Drawing 9 is a figure explaining the situation of the status management of the 
bathing person by the abnormality determining part 16. Drawing 9 explains the 
situation of status management. When the abnormality determining part 16 has 
memorized the state of "having no bathing person", for example the motion in the 
bathroom 2 and more than fixed in the monitoring sensor 8 is detected, Or when the 
alter operation part 6 of a bathroom remote control is operated, the abnormality 
determining part 16 judges that the state changed from "with no bathing person" to 
"those with a bathing person (normal)" (transition T1), and updates memory. When 
having memorized the state "with a bathing person (normal)", and a bathing person 
moves to the door side from the washing place 1 7, for example and the fixed motion in 
the bathroom 2 is no longer detected, The abnormality determining part 16 judges that 
the state changed from "those with a bathing person (normal)" to "he has no bathing 
person" (transition T2), and updates memory. 

[0038]When having memorized the state "with a bathing person (normal)", As 
mentioned above, the information on whether the bathing person of the abnormality 
determining part 1 6 is in the washing place 1 7 side or it is in the organ bath 4 side, and 
the purport that are in the washing place 1 7 side and a motion is not detected unless 
it distinguishes and detects a bathing person's motion, or the information on the 
purport that is in the organ bath 4 side and a motion is not detected is transmitted to 
the kitchen remote control 5B. The lapsed time after a motion stops also transmits to 
the kitchen remote control 5B. In this way, when a fixed time bathing person's motion 
cannot be detected a state "with a bathing person (normal)" (it may also weight 
further that the center of gravity is below certain height as conditions). The 
abnormality determining part 16 judges that the state changed from "those with a 
bathing person (normal)" to "those with a bathing person (unusual)" (transition T3), 
and outputs an abnormal signal. Time until it judges that it is unusual may differ by the 
case where it is in the case where a bathing person is in the washing place 1 7, and the 
organ bath 4. 

[0039]When having memorized the state "with a bathing person (abnormalities)", and 



a bathing person moves to the door side from the washing place 1 7, for example and 
the fixed motion in the bathroom 2 is no longer detected, The abnormality determining 
part 16 judges that the state changed from "those with a bathing person (unusual)" to 
"he has no bathing person" (transition T4), and cancels an abnormal signal. On the 
other hand, when having memorized the state "with a bathing person (abnormalities)", 
even if it detects a fixed motion in the bathroom 2, it is not judged as "those with a 
bathing person (normal)", and an abnormal signal is not canceled, either. 
[0040]It does not interfere, even if it replaces with a C-MOS array and uses CCD of a 
low pixel number as the image pick-up part 14. To use as video information, it is 
necessary to perform mosaic processing or, and even if it uses light-receiving devices, 
such as high definition CCD of several 100,000 pixels or more and a C-MOS array, it 
does not interfere, but a data number increases at the time of image processing, and 
processing takes time. Therefore, it is preferred to use what has a few pixel number 
like the above sensors. As this pixel number, about (for example, thing of 10 x 10 to 
about 64 x 64 pixels) 100-4000 pixels is desirable, and especially about 1000 pixels are 
preferred. Although the picture captured with the monitoring sensor 8 is sent to the 
kitchen remote control 5B, a picture is processed with the kitchen remote control 5B 
and it may be made to judge whether a bathing person has abnormalities, like the 
above-mentioned embodiment, From a bathroom remote control, if it is made to 
output only the information for telling whether abnormalities have occurred or not 
from a bathroom remote control, **** of picture information can be prevented. 
[0041](Angle of visibility) The installed position of the monitoring sensor 8 (bathroom 
remote control) and its angle of visibility theta 1, and theta 2 are explained below. The 
bathroom remote control having the monitoring sensor 8 is attached in the middle by 
the side of the organ bath 4 of a bathroom wall side, and the washing place 17, as 
shown in drawing 10 . By installing in such a position, judgment whether a bathroom 
remote control is needed for the being [ it is easy to operate it also from the bathroom 
2 side, and / the bathing person by the monitoring sensor 8 ]-in bathroom 2 side and 
washing place 17 side also from the washing place 17 side also becomes easy. 
[0042] Drawing 1 1 and drawing 12 are the figures showing the angle of visibility of the 
monitoring sensor 8 installed in such a position. Since the size of the bathroom 2, 
especially the size of a bathroom unit are the general almost same sizes, the angle of 
visibility theta 1 in the sliding direction of the monitoring sensor 8 and the angle of 
visibility theta 2 in a longitudinal direction are set constant, and make adjustment in 
the spot unnecessary. As shown in drawing 1 1 as the angle of visibility theta 1 of a 
sliding direction, when a bathing person approaches the monitoring sensor 8 
comparatively, it is set as the size which can catch the whole body mostly. The angle 
of visibility theta 2 of the longitudinal direction is made into the size which can 
supervise the range ranging from the wall surface to an another side wall surface on 
the other hand of the bathroom 2. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a schematic diagram of the hot water supply system provided with the 
bathing monitor by one embodiment of this invention. 

[Drawing 2] It is a front view of the bathroom remote control installed in the bathroom. 
[Drawing 3] It is a block diagram showing the composition of a bathroom remote 
control. 

[Drawing 4] It is a front view of the remote control installed in the kitchen. 

[Drawing 5] It is a figure showing the composition of a monitoring sensor. 

[Drawing 6] It is a circuit diagram showing the composition of the pixel core circuit 

which constitutes 1 pixel of the image detector of a monitoring sensor. 

[Drawing 7] (a), (b), (c), and (d) are figures which grasp a bathing person's condition 

from a picture and which illustrate law on the other hand. 

[Drawing 8] (a), (b), (c), and (d) are the figures explaining another method of grasping a 
bathing person's condition from a picture. 

[Drawing 9] It is a figure explaining the situation of a bathing person's status 
management. 

[Drawing 10] It is drawing of longitudinal section of the bathroom for explaining the 
installed position of a bathroom remote control. 

[Drawing 11] It is drawing of longitudinal section of the bathroom for explaining the 
angle of visibility of the monitoring sensor formed in the bathroom remote control. 
[Drawing 12] It is a horizontal sectional view of the bathroom for explaining the angle of 
visibility of the monitoring sensor formed in the bathroom remote control. 
[Description of Notations] 
2 Bathroom 
4 Organ bath 

5A Bathroom remote control 

5B Kitchen ROMOKON 

8 Monitoring sensor 

1 7 Washing place 

21 Surveillance indicator 
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